Abstract
Source of material
Small block-shaped colorless crystals were obtained after afew months of slow evaporation from an aqueous solution containing betaine and magnesium sulfate in the ratio 2:1. Asuitable crystal was separated and its quality was checked by photographic methods before data collection.
Experimental details
All water molecules Hatoms were located on aFourier difference map and refined isotropically with thermal parameters constrained to be proportional to those of the parent atom. The hydrogen atoms involved in C-H bonds were refined as riding using appropriate AFIX instructions with SHELXL-97 defaults [1] . Examination of the crystal structure with PLATON [2] showed that there are no solvent-accessible voids in the crystal lattice.
Discussion
Betaine compounds are of importance in biological systems as components of complex lipids and as transmethylating agents.
Pure betaine is an inner salt (zwitterion) where the proton of the carboxylic group has been transferred to the amino group. It may be combined with av ariety of acids to form 1:1 and 2:1 complexes. These undergo av ariety of transitions exhibiting antiferroelectric and ferroelastic behaviour as well as phases with commensurate and incommensurate superstructures [3] [4] [5] [6] . The present work represents an attempt to find more betaine compounds with interesting physical properties. This is the first crystal structure being reported of ac o-crystal of betaine with a magnesium salt. The neutral zwitterionic states of the two betaine molecules were confirmed from the bond distances within the carboxylate groups. The betaine molecules have adipolar form with amonopositive amino group and am ono-negative carboxylate group. The structure contains as ulfate ion counter balancing the
2+ complex. The conformation of the neutral betaine molecules are similar to zwitterionic forms found in other betaine compounds. The main carboxy skeleton is planar within 0.05 Å and 0.03 Å, for O11-O12-C11-C12-N11 and O21-O22-C21-C22-N21, respectively. Magnesium ions show ah igh ability to coordinate to small molecules and in all reported structures water molecules are found in the coordination sphere of the cation [7] . In the title compound the magnesium ion is coordinated to six independent water molecules with Mg-O distances from 2.043(1) Å to 2.080(1) Å. The environment of the hexaaquamagnesium cation is almost perfectly octahedral. The betaine molecules do not coordinate directly to the cation. The sulfate anion has aslightly distorted tetrahedral geometry with one of the S-O distances smaller than the others. Moreover, one of the O-S-O angles is more deviated from the ideal value (108.49(8)°-1 09.59(9)°, 111.18(9)°). The present crystal structure is an etwork with a large number of strong hydrogen bonds between inorganic layers of hexaaquamagnesium, sulfate and water molecules and alternating double layers of betaine and free water molecules parallel to the (001) planes. The water molecules mediate all the intermolecular interactions shielding the magnesium ion from direct electrostatic interactions. (7) 0.0128(9) 0.0037 (7) 0.0184 (8) 
